The berry size of wine-grapes has often been considered to influence wine composition and quality, as 14 it is related to the skin-to-pulp ratio of the berry and the concentration of skin-located compounds that 
implications in grape and wine quality, have been extensively studied worldwide (Roby et al., 2004;  43 Walker et al., 2005) and recently reviewed by Matthews and Nuzzo (2007) . Most of the key 44 compounds for wine quality, such as aromas and phenols, are located in the skin (Kennedy, 2010) .
45
Therefore, it is widely assumed that better wines are made from smaller berries, which have higher 46 skin-to-pulp ratios (Barbagallo et al., 2011) . Berry weight and size are common parameters for 47 assessing wine-grapes' ripening from veraison to harvest (Iland et al., 2004) and quality features in 48 table grapes. Their assessment -usually performed in the laboratory -often requires the removal of 49 the berry pedicel, which is time and labour consuming.
3
Image analysis has recently been used outdoors to characterise several grapevine features, such as leaf 51 area and yield (Diago et al., 2012 ). An important step forward would be the capacity to estimate berry 52 size and weight from the analysis of images taken in the field, i.e. of the clusters hanging on the vines.
53
This would allow close non-destructive monitoring of berry size throughout the ripening period of the 54 actual clusters. In this respect, the detection of berry pedicels would be an even more critical step to 55 avoid confounding effects.
56
The automatic detection of the pedicel in berries, or peduncle in other fruits (pedicel is normally used 57 in the case of grain fruits that are joined together in a bunch and peduncle is more common for fruits 58 joined directly to the branch of the plant), is still a challenge. Kapach et al. (2012) 
72
Peduncle detection is also needed when information regarding the orientation of the fruit is required. 
88
As can be seen, the detection of fruit peduncles is an important issue to be taken into account in the 89 design of a computer vision system for estimating the quality features of fruit or vegetables. Several 
99
The main objective of this work was to develop an effective new method using image analysis and 100 based on contour signatures to detect and remove the pedicel in images of grapevine berries using 101 machine vision, and thus accurately determine the weight and size (diameter) of grape berries. The 102 algorithm was also tested with other fruits like mandarins, apples, pears, and so on to validate it.
5
This paper is organised as follows. In section 2 we present the materials and methods, including a 104 description of the plant material, the vision system, the segmentation process and a detailed In order to validate the models properly, the next step was to use the regression models to predict the 284 berry size values of the validation set. To validate the models, the regression models were used to predict the weight values of the validation 303 set. Figure 8 shows the validation results for both varieties. These results indicated that the vision 304 system developed was also reliable for estimating the weight of grape berries of both cultivars. 
314
On the other hand, berry size is also related to the skin-to-pulp ratio, which is widely assumed to be a 315 grape and wine quality factor. Since the most decisive compounds for berry and wine quality, such as 316 aromas and phenols, are located in the skin, the larger the skin-to-pulp ratio is, the higher the potential 317 quality of the final wine will be (Barbagallo et al., 2011 As stated in section 2, the algorithm developed was also tested on other fruits, such as apples, pears, 329 mandarins and peppers so as to be able to generalise it. The two functions and the signature described 330 in section 2.3 were used to detect the peduncle, and the best results were obtained for the new radius 331 direction signature (Table 3) , which includes the correct determination of all fruits without peduncle.
332
The main drawback of using the radius signature was that minimum values did not always match the 
